URETHANE is metabolised by manmmals to N-hydroxyurethane (Boyland and Nery, 1965) . Urethane and N-hydroxyurethane are almost equal in their carcinogenic activity (Berenblum. Ben-Ishai, Haran-Ghera, Lapidot, Simon and Trainin. 1959) and in their ability to produce chromosome abnormalities in cells of the Walker rat carcinoma (Bovland and Koller. unpublished observations). Many unsuccessful attempts have been made to induce chromosome abnormalities with uretlhane in cells of Vicia faba. It seemed possible that the difference in the response of the rat and plant tissue might be due to the inability of the plant tissue to oxidise urethane to N-hydroxyurethane. Root meristems of Vicia faba were therefore exposed to N-hydroxyurethane which caused specific chromosome damage. A number of related compounds was investigated and several N-hydroxycarba,mates. but not carbamates. were found to induce chromosome abniormalities.
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EXPERIMENTAL
Exploratory trials were carried out with the following standard procedure, which was chosen in the light of results obtained with N-hydroxyurethane (see below). Lateral roots of young Vicia faba plants were immersed in solutions of substances at 19°for 4 hours. The pH of the solutions was adjusted within the range of 5a -7 0. The plants were then returned to water at 19°C. Some roots were exposed to colchicine (0.030o ) for two 4 hour periods (16-20 hours and 20-24 hours from the beginning of treatment) to accumulate metaphases before fixation in acetic acid-ethanol (1: 3. by volume) and stained by the Feulgen procedure. Root tips treated with N-hydroxyurethane but not subsequently treated with colchicine. were also fixed after 20 and 24 hours for anaphase analvsis. Chromosome aberrations were scored in both the metaphase and anaphase cells.
In some experiments with NV-hydroxyurethane (Table I) Two homologues of urethane, methyl and n-butylcarbamates were also. like iretlhan-e. inactive in plant material; it is known that they do not induce lung t,umours in mice (Larsen. 1947) . On the other hand all the three homologues of N-hydroxyurethane which were tested namely. methyl hydroxycarbamate. n-propyl hydroxycarbamate and n-butyl hydroxycarbamate, were all active. It seems probable that differences in activity of urethane and the other alkylcarbamates in animal and plant tissues are due to the metabolic activation to IV-hvdroxy,-carbamates occurring in some animal tissues but not in plants.
Borenfreund. Krim and Bendich (1964) found that N-hydroxyurethanie. hvdroxvurea and N-methylhydroxylamine were much more active than urethane in inducing chromosome abnormalities in cells of cultures of Chinese hamster fibroblasts which are probably unable to perform the metabolic N-hydroxylatioi of urethanie.
As hvdroxylamine. N-methvlhydroxylamine. hydroxyurea and dihydroxyurea all caused chromosome damage in Vicia faba it would appear that the hydroxylamine or hydroxycarbamate group of N-hydroxyurethane is the essential part of the molecule. The results with other hydroxamic acids showed that oxalohv-(droxamic acid caused chromosome damage but malonohydroxamic acid did not. Suecinohldroxcamic acid and glutarohydroxamic acid were too toxic to tlle roots for an assessment to be made. Among the otler compounds tested the positive result with hydrazine is of interest as it is similar to hvdroxylamine in some of its chemical reactionis.
The substances w"hiclh produced chromosome damage in the present experiments. with the exception of oxalohyvdroxamic acid and hvdroxylamine, have also beeni found to inhibit the Shope fibroma virus grown on cultures of young rabbit kidney cells (de Sousa, Boylanid anid Nery, 1965 Hv-droxylamine reacts with cy-tosiine (Brown and Plhillips. 1965) and with the cvtosine moiety of DNA (Borenfreunid. Krim and Bendich. 1964) . Hydroxvlamine. N-hvdroxvurethane acnd hydroxyurea react with cytosine of denai,tured DNA or native RNA (Boyland and Williams. unpublished observations). The carcinogenic and chromosomne danmaging effects of urethane are probably due to metabolic conversion to N-hydroxvurethane which then reacts with the pyrimnidinie. cvtosine. of nucleic acid. 'I'he mechanism is thus similar to, but distinct from that of the action of alkylating agents which react mainly with the purine. guanine, of nuceleic acids in both cases, the same base pairs (guanine-cytosine) are mnodified. 
